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PRODUCTION OF LIQUID CRYSTAL DISPLAY ELEMENT

[Abstract]

PURPOSE: To prevent deterioration. or decomposition of a liquid crystal by UV
rays and to provide a display element having high uniformity in the display by
including a process of irradiating both electrode substrates with UV rays through a
mask having a specified pattern and a filter which cuts UV rays in a wavelength
region under a specified wavelength. |

CONSTITUTION: (a) A UV—curing' sealing material 3 containing benzoin
isobutylether as a photoinitiator is formed into a specified pattern on a first
electrode substrate 1. (b) Then a liquid crystal 4 is dropped to the surface of the
first electrode substrate 1 surrounded with the sealing material 3, while a spacer to

control the gap is distributed on a second substrate 2 opposite to the first



substrate. (¢) Further, the first and second electrode substrates 1, 2 are laminated
in vacuum. (d) The both electrode substrates 1, 2 (substrate 9 as a whole) are
irradiated with UV rays from a UV lamp 8 through a mask 6 having a specified

pattern and a filter 7 which cuts UV rays in the wavelength region under specified

wavelength.
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[Claims]

1. A fabrication methed for a liquid crystal display device, comprising:

a process for forming an ultraviolet (UV) hardening sealant en a first
electrode substrate in a predetermined pattern;

a process for dropping liquid crystals on the surface of the substrate
surrounded by the sealant;-

a precess fer installing a 'spacer for gap control on a second electrode
substrate opposite to the first electrode substrate; |

a process for bonding the first and second electrode substrates in a
vacuum; and

a process for interposing a mask having a predetermined pattern and a
filter for cutting ultraviolet (UV) rays having a wavelength less than a specific
wavelength between the bonded first and second electrode substrates, and

irradiating UV rays on those substrates.

2. The method of claim 1, wherein the UV hardening sealant

includes a photo-initiator.

3. The method of claim 1 or 2, wherein an absorption wavelength of

a photo-initiator included in the UV hardening sealant is a wavelength that is

" longer than the specific wavelength. |

4, The method of claim 2 or 3, wherein the photoinitiator of the UV

hardening sealant is benzoin isobutyl ether.
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5. " The method of any of claims 1 to 4, wherein the filter is selected
from a UV absorption glass, a deposition filter having a semiconductor material
deposited on a transparent substrate, and a multilayer filter having thin films

laminated on a transparent substrate.

[Title of the Invention]

" Fabrication method for liquid crystal display device

[Detailed Description of the Invention]
[Field of the Invention]

The present invention is related to a fabrication method for a liquid crystal

display device.

[Description of the Prior Art]

A fabrication method for a liquid crystal display device by a prior art liquid
crystal dropping method will now be explained with reference to Figure 2. As
illustrated in Figure 2, a ultraviolet (UV) hardening sealant 3 is formed on a first
electrode substrate 1 (Process (a)). Afterwards, while a liquid crystal 4 is dropped
at a region surrounded by the sealant 3, a spacer 5 is dispersed over a second

electrode substrate 2 facing the first electrode substrate (Process (b)). The first

" and second electrode substrates 1 and 2 are bonded in vacuum (Process (c)). The

bonded substrate 9 is then irradiated with UV rays from a UV lamp 8 through a
mask 6, and the sealant 3 is hardened (Process (d)). Consequently, a liquid crystal

display device is fabricated.
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[Problems to be Solved by the Invention]
In the prior art method, when a liquid crystal which is deteriorated and
discomposed by UV rays is used as a material of the liquid crystal 4, a liquid

crystal material adjacent to a peripheral area of the sealant 3 is disadvantageously

-deteriorated or discomposed by UR rays leaked from the mask 6. Further, if the

liquid crystal material adjacent to the circumferential portion of the sealant 3 is
deteriorated or discomposed, display inferiority of the display for the liquid crystal
display device may occur. In a fabrication method by a liquid crystal dropping
method, the present invention aims to provide a fabrication method for a liquid

crystal display device capable of obtaining a liquid crystal display device with high

display uniformity even if the liquid crystal deteriorated or discomposed by US rays

is used.

[Means for Solving the Problem]

To achieve the above object of the present invention, a fabrication method
for a liquid crystal display device includes: a process for forming a ultraviolet (UV)
hardening sealant on a first electrode substrate in a predetermined pattern; a
procéss for 'dropping a liquid crystal on the surface of the substrate surrounded by
the sealant; a process for installing a spacer for controlling a gap on a second
electrode substrate opposite to the first electrode substrate; a process for bonding
the first and second electrode substrates in vacuum; and a process for interposing
a mask having a predetermined pattern and a filter for ihtercepting UV rays having
a wavelength less than a specific wavelength between the bonded first and
second electrode substrates, and irradiating UV rays on those substrates. In the

construction, the UV hardening sealant preferably includes a photoinitiator. Further,
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in the cénstruction, an absorption wavelength of the photoinitiator of the UV
hardening sealant is preferably longer than the specific wavelength. In the
construction, the photoinitiator of the UV hardening sealant is preferably benzoin
isobutyl ether. Furthermore, in the construction, the filter is preferably one selected
from on a UV absorption glass, a deposition filter that a semiconductor is
deposited on a transparent substrate and a multilayer filter that thin films are

laminated on the transparent substrate.

[Operation]}

By such the constructed fabrication method for a liquid crystal display
device according to the present invention, the filter can cut UV rays with a
wavelength other than the UV rays with a specific wavelength for hardening the
UV hardening sealant. As a result, the UV hardening sealant can efficiently be
hardened. In addition, an UV irradiation amount leaked on the liquid crystal from -
the mask can be remarkably reduced and the liquid crystal can be prevented from
b‘eing deteriorated or discomposed by UV rays. Therefore, in the fabrication
method for dropping the liquid crystal, even if the liquid crystal deteriorated or
discomposed by the UV rays is used, it is possible to obtain a liquid crystalldisplay

device having uniformity and high display characteristic.

[Embodiment of the Invention]

Hereinafter, a fabrication method for a liquid crystal display device
according to the present invention will be explained with reference to Figure 1
illustrating one preferred embodiment. As illustrated in Figure 1, a UV hardening

sealant 3 including a photoinitiator, namely, benzoin isobutyl ether (absorption
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wavelength: 360nm) is formed on a first electrode substrate 1 in a predetermined
pattern (Process (a)). Next, while a liquid crystal 4 is dropped on a surface of the
first electrode substrate 1 surrounded by the sealant 3, a spacer 5 for controlling a

gap is dispersed over a second electrode substrate 2 opposite to the first

-electrode substrate 1 (Process (b)). The first and second electrode substrates are

bonded with each other in vacuum (Process(c)). A mask 6 having a predetermined
pattern and a filter 7 (Toshiba glass UV-35: cutting a wavelength under 320nm) for
cutting UV rays with a wavelength less than a specific wavelength are interposed
between the bonded first and second electrode substrates (the whole is referred to
as a substrate 9), and UV rays from a UV lamp 8 are irradiated on the substrate 9
(Procesé (d)). As a result, a liquid crystal display device is fabricated.

Thus, it has been checked in a test for the uniformity of such the
constructed liquid crystal display device that a uniform display can be achieved
over the whole display panel of the liquid crystal display device even including the
peripheral area of the sealant 3. Furthermore, it has also been checked in a test
for light display that a liquid crystal display device with high uniformity is being
fabﬁcated. On the contrary, as shown in the prior art, in case of a liquid crystal
display device fabricated without a filter, this displéy uniformity has not been
achieved.

That is, in the present invention, the filter 7 transmits only UV rays having
wavelength more than 320nm including a specific wavelength (e.g., UV having
wavelength of 360nm) required for hardening the sealant 3, and cuts UV rays with
a wavelength less than 320nm. As a result, an amount of UV rays leaked from the
mask 6 can remarkably be reduced as compared with the prior art embodiment,

and the liquid crystal can extremely be prevented from being deteriorated or
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discomposed by UV rays at the peripheral area of the sealant 3. Therefore, display
uniformity any inferiority can be achieved over the whole display panel of the liquid
crystal display device.

Furthermore, even if the benzoin isobutyl ether has been used as the
photoinitiator of UV hardening seal resin in the embodiment of the present
invention, the same effect can be obtained by using other photoinitiator to thus use
a filter set by the absorption wavelength of the other photoinitiator. In addition,
even if the UV absorption glass (Toshiba Glass) has been used as the filter 7, the
same effect as.that can be obtained by using a UV cutoff filter such as the
deposition filter that a semiconductor is deposited on .a transparent substrate like

glass or a multilayer filter that thin films are laminated on the transparent substrate.

[Effect of the Invention]

As described so far, by the fabrication method for the liquid crystal display
device according to the present invention, the filter can cut off UV rays of
wavelength other than the UV ray of a specific wavelength for hardening the UV
hardening sealant, whereby the hardening efficiency of the UV hardening sealant
can not be.lowered, the UV irradiation amount by the leékage toward the liquid
crystal by the mask can remarkably be reduced, and deterioratidn or
discomposition of the liquid crystal by UV rays can be prevented. Therefore, a
liquid crystal display device with high uniformity and high display characteristics
can be obtained even if the liquid crystal deteriorated or discomposed by UV rays

is used in the fabrication method for dropping the liquid crystal.

[Brief Description for the Drawing]



Figure 1 illustrates a preferred embodiment for a fabrication method for a
liquid crystal display device according to the present invention.

Figure 2 illustrates a fabrication method for a liquid crystal display device

according to the prior art.

[ExplanationA for Reference Symbol]

1 first electrode substrate
second electrode substrate
sealant
liquid crystal
spacer
mask

filter
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UV lamp



(19) BEEREHF (1 P) AR FLIE W QD RFHBARSES

HrBH 8 — 101395

(43)/NBEA WAL 84E(1996) 4 168

GDIntCLE WIES  FARESS FI BT
GO2F 1/1339 505
1/13 101
FHHR AMR WREOKS OL (£ 3 B
@) HEES K ERT6— 237054 (TDHBA 000005821
BFERERARLT
(22) HiEEH 4% 6 4 (1994) 9 A30H KR PIR T AF I 1006 F

(DRYE BRE @
KA P AFFEI006BE TS
ERKRSHA

TDRNE WE BB _
ARAFIERAZPEI006 S #TEE
ERALHN

GORBA HEE WA BE GL148)

(54) (RHDLH] BERRRTOMEGEH %

G7) [B#)
(B8] SR ECKEERT T 2MEFKITBNT,
RABTH - MRTHRBERVEHETH, R
OB ERRTRTOREHEER S,

(MER] R0 %RIMAEEILA)S — )4 3 CHEIES
1 QBB 1 LS4 EHT L, ANETa%20
BELR 2 & LHEPTHEDYE, TAY 6 RIRER
BEUTFOBRBORMEED Y M5BT 4 V5 —T &FEL
TRABERHL. > —)H 3 2@LE s,

(b)

(c)

(d) AR,

—T747—



1
(#EraRoOfE) :
(BRE1) 581 OoEERK ECRARELER -
MEREONRY— IR T DIEE,
=M CHENRREMBEELWT I IR,
BIRSE 1 OEBERRICHNAT 58 2 0EEREKICY v
v THBROAR-Y—RITBIERLE.
BB 1 RUS 2 0EELERZHEPTHEDES IR
.
BEbEINE 1 RUE 2 08E8EKI. FIED/Y—
EETBHIARUSREEU T OBRRORNRE N
vy hTBI74NF5—2NALT. ENABERETIIRE
2RI IRBERETORE .
(BARE 2] SRABRECES -, XRBRES
DI EEBRNETIHRE 1 BROBEXTRRTOEE
Fka
[(BAsRE 3] SRAREE(L S — VM OX BRI ORI
i3, MR EHELD BDEENEWILEZR/RETS
FRIE 1 X 2 BROBAEFFRTOREH .
[BRE4] EANBELS—IHMONXREBANL, >
A AV TFINI—FNTHHHERE2 XL 3BIMO
BRETRETORSEHE.
(BRES5] T405—13. BABRRRAS A, BH
EREICEBGEL2ERULEE T A NV -—RUEEEH
BLEZBR I A NF—NERBRENZVTINTDH S
HARE1LNS 4 00NTNMIERROBREERETORS
Ftke
(READFH2EH)
(0001)
(EZ2 EoFMRBANEF) 2RWIL. BEXRETOREH
BT 00 TH S,
[(0002)
(TEskOBH] HEROBEFRTFTEICXIBEETRETO
HEFEER 2 ZAVWTHRATS, M2I2B0T, $1

OEEER 1 LITRIRBELR S —)VH 3 ZBERL (T

£ (a)) . Ric—Vi 3 CHENLERICKE4 %
BWTT5 &3, HAT 558 2 OBERK 2 ICAR—Y
5EEATE (T8 (b)) . B1KUE 2 0EERIK
1RU2 2HERTHAY (TR (c) ) . Batrs
HIICTRY 6 2L THRNMET > 7 8 DRIMRE RS
L. =M 3%2Bxes (IR (d)) . O
R BEETRRTIEEINS,

[000 3}

(RUMRRL &> 2T 288 LREROFEIBW
T, BEAOHEE LTS - HRTB L
SHBREAVWEEE. ¥—IH 3ORTREEOKES
BEN X7 6 h5RNBRMRICEDBELED S
BTHLEVSEEANDo . £k —NIH30ET
BEBOREMBBILLIEDMRT DL, BEAKRET
DEFE—ENBSNAVNENSHERERESETL

(2)

10

30

#MHE8-101395
2

RICEDHE - BT BEOIBRBREERAVEESTY,
ERE—HOBVWEEZRRTNEONIBAERKT
OEEHEERUTEEEHNET S,
{0004) :
(MBEZRRTHEHDOFR) LEBRNEZERTHE
H., ARAOKBZTRRTOEGEHEIL. B1 oEER
R ECRABEER S — R EREDINY — TR
3TRE I HCHENRERMICEEERTT
2TRE, GRS 1 oBEERICHNMT 58 2 0EE
BRIy v THERAOAR—Y—FIFIBTRLE. Bl
BIRUE2OEEEREEABPTHADELTRE.
BEEbIN/LE 1 RS 2 oBERRIC. BiEgn/ty—
VEBETAIRAI RUREERUTOREORARE D
Y RTBTANI—2ALT. RNABRERHTIIRE
AT 5, LEMBRIIBLT. BABRBIERT —)
. ERmAESO I &M FE LW, Eh, LRI
BT, BIVREL D — I ONBEAA ORI EIL.
REEREREL D BEENEN I EMFELW, Fi,
EREBRIZBNT, BIEEL —IVH OB,
NS DAV TFNEI—FTNTHD I EAFEL W,
e, ERBRIIBWT. 740513, BARRRY
SA, BUIRIREICEBERRELERE IV
VHBEEZHBLAZBR I A VI —-MEBRINEVT
W THBZEMFEL.
[0005]
(8] LD X SITHBRENEERFADOEREZRET
ORBHEIzEINEL 7oy —ick b, BARE{LR
=R EBLE /B DOETEREDRNMRUN DB
EORMNEMN Y bENB, TOLD. RIMRE(LE S
— VA OB{EHBERME T T B &R, F, XY
PS5 DBBNORNCLDRARBHBNEMRL ., &S
DRABIZE DB - HREBILTHZENTES, #
> T, MBERTIZHEHECBNTY, RIRTS
{t - HRTIHIRBERAWIEETH, H—TCHRR¥ED
BOWERERRETE/DIILNTES,
[0006)
(E16]) ARAOEEETRRTORELHEE, TOF
Bh—ZEAZRIN 1 Z22RBLOOHATS. K1
BWT, 81 0BERIR LIOEHEBFIRS1 MV
FINIT—F) (BENEE: 36 0 nm) Z2SOLRNAHE
LB — M3 EREDNY—VIRERTS (I
(a) ) . KiT. =)V 3 THENLE 1 OERER
1DOHFMITHKRAZH/TTHEHRIT, HEMTEE2D
EEEK 2 1Ty y THEARADAR—Y— 5 2HMHT S
(I8 (b)) . 51T, BPLEVE2 0EEBHEK 1 K
U2 2HERTHEESDES (TR (¢)) . Migbtik
BIRUE20EEEK 1 RU2 (£EERIEIET
3) KHEONRY—2%BDOTAY 6 RUKREEENT
DEEOEABEZIY FTBTANY—T GHEHSR

Teo ARV\IIBARTREICEDBEHBEIIBNT, R4 50 BWUV-35 :FER320nmlUTHhHy ) BALT,



3
RABS T8I LDRABERHRT S (I8
(d)) . TORR. BEERRTIMEEXNS,
[0007) UEDESICLTHBAINRERRET
OB—EFHEEfT - EIB. P-IHIOEALDE
B, BREREBOFRNAINEAIENLT, 507
WHH—ARERNBONE. T RITERHEETE
TR, BOH—@E2ROBRERFRTFMERZINTY
BT EMNERBINE, —H., EROFEOLIIZ, T4
WE—ERIRNCTHAELLRAFZRERBOBS. T
X5 hEREIG R o k.
(0008]) T7bb, XRHTIL. >—NH3 &L
EVB-DIHEROREEE BIAIEER360nm
BN 250320 nml LOBEEORAROA T 4
NWE—TE2FEBL. HE3 20 nmTORARII T+
WE—=TiZED Ay FENTWSE, EODH, YAV 6
PORNARABRORIT. ERFAEHBELUTEEL. >
— VM 3 OBV BT BBEORNARICL VS - &2
BRIREDDTHELED, TOED., BERRIZETOE
FNAFXNEAITBNTESORNWE—RRREVRESN
3,
{0009] &3, AFEHEFATIIRIVRELR S —IVE
BOXBBREL TR S AV TFNI-FIVER
Wit MOXBEBFZRL. T OXCRBA ORI E
bR ET4IVI—EBHANTDH. RROYENESSH
B, ¥k, TA4NIY—TELTUVRIRHS A EEH
SAE) EAWEN HS5ASOBMALBICLEEZE
BLERBE T4 NI —PREERBLESBEE T 2 )

(1]

AA 2
(a) 4:7/ / /

(b)

(c)

(d)

v oms

Tt

—T749—

(3)

10

¥HE¥8—-101395
4

F—EZDEIRENBENY T4 NI—ERNTD, [
BROBENGESNS,
[0010]
(RADHR] BUEDESIZ. ZRADEEFZRETOD
HEHEICEINE 70y =12k D, RARELE S
— N EBLE RS DOREERDORARINOEE
DORABMNA v FEINDO T, RARBELR S —IVHMOE
tHREETIEZEEL, TAILSDEENDR
NICELDRNABREREBHREE, BEORMRTLS
Bt - RBEBHILTIENTES, HoT. BWRER
TFToaHEHEIIBWTD, BARTHIE - 2RI K
BERAVWEBETYH, —TEHERBEORWERRERE
TFERBDIENTES,
(B DL 72 75280) .
(K1] FREOBBREREFOEEHEOIFRH/Z—FE
Ffl %R TRK
(2] WROBRERETOEFEERTIEN
(&5 DHRA)
551 OEGHEAR
1 B2 OEEEIR
: =it
L &
¢ AR—Y
T XARY
AN —
RS T

00 N O U AW

(2]

(b)

(c)

Ry
ZZ 7

......... ~,

(d)




	2006-10-10 Foreign Reference

